On the Skin Test in Lymphogranuloma Inguinale A Brief Review and a Discussion of Some Possible Causes of Error by Frei, Wilhelm
ON THE SKIN TEST IN LYMPIIOGRANTJLOMA
INGUINALE
A BRIEF REVIEW AND A DISCUSSION OF Soi
POSSIBLE CAUSES OF ERROR
WILHELM FREI, M.D.1
(Received for publication May 27, 1938)
When I came to this country, I was very much impressed by
the great interest shown the lymphogranuloma inguinale test,
as demonstrated by the works of Sulzberger, Wise and Wolf (1,
2), Cole (3), DeWoif and VanCleve (4), Wien and Peristein (5),
Martin and Bacon (6), Grace and Suskind (7), D'Aunoy and
vonllaam (8), Strauss and Howard (9), Kornblith (10), Joseph
Goodman (11), Haim and Mathewson (12), Connor, Levin and
Ecker (13) and many other investigators. I, therefore, take
this opportunity to make a few remarks about the test, more
practical than theoretical. I am especially interested in dis-
cussing some of the possibilities of error in its use.
At first, however, I wish to spend a few minutes for a personal
reminiscence. Working at Jadassohn's Clinic, 1 obtained my
first result with the test in 1925 on 3 lyinphogranuloma inguinale
patients and 3 controls, myself and two other physicians. A
few days later, at a demonstration of a lymphogranuloma in-
guinale case, Jadassohn, not knowing anything about my ex-
periment, proposed the same procedure I had just completed.
I informed him of my results and continued my work. When
I had finished my paper on this subject, I suggested that we
should publish it as co-authors because he had had the same
1 From the Department of Dermatology, Montefiore Hospital for Chronic
Diseases, New York, New York.
Read at the First Annual Meeting of the Society for Investigative Dermatol-
ogy, Inc., New York City, April 30, 1938.
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idea as I. His answer was, "By no means, that would take the
joy out of your discovery because then the test would probably
be attributed more to me." That was a characteristic answer of
this unselfish man.
There are different causes for error in the use of the lympho-
granuloma inguinale test. I shall select only a few of them.
The most common fault is an unspecific inflammatory reaction
resulting from the use of vaccines contaminated with living or
dead bacteria. The danger of contamination is very great since
the vaccine is prepared without any antiseptic and thus furnishes
an excellent culture medium. For purposes of sterility one must
therefore watch and control every little step in obtaining, pre-
paring and using the vaccine. For example, I originally put the
vaccine up in small vials and used them on several occasions.
Later, to insure sterility, I replaced the vials by small ampules,
each containing sufficient vaccine for only one test. Here in
America, I found at various places, the old vial system but with
one difference, namely, that the vaccine is aspirated through the
stopper, while I had to remove the stopper. In order to see
whether this modernized vial-and-stopper method is reliable
enough for such a preservative-free and nutrient-rich material,
I thought it advisable to examine the whole procedure bacterio-
logically. Not knowing whether such examinations had been
performed previously, I made a preliminary experiment, sub-
stituting nutrient broth for the vaccine and using small vials of
different size closed by rubber caps.
At first 10 sterilized vials were filled with sterile broth (+1% glucose) from
sterilized syringes and needles, and sealed with sterilized rubber caps and
incubated at 37°C. for 7 days. One of the vials was contaminated with yellow
sarcina after 2 days and the others remained sterile.
In a second experiment, sterilized vials were filled with sterile broth and
closed with sterilized caps which were fastened with rubber bands. Then
the filled vials were sterilized on 3 consecutive days in the Arnold sterilizer.
Since the vials were almost completely filled with broth, only some of the caps
were forced up during the sterilization and these vials were eliminated. The
remaining 13 vials were used with the precautions for sterility which the average
practitioner usually applies in his office. Syringes and needles were sterilized
by boiling and the stoppers were dipped into 80 per cent denatured alcohol.
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Then 0.05 cc. of broth was taken from each of the vials by piercing the rubber
cap and introducing the same quantity of air as broth aspirated. Eight of
these vials were kept in the incubator at 37°, and 5 at room temperature. After
3 days there was no growth in any vial. The procedure was then repeated with
the same negative result. Six other aspirations of broth were made at one to
two day intervals, making a total of 8. After the sixth, one of the vials kept at
370 was cloudy and disclosed Staphylococcus albus. After the seventh with-
drawal of the same small quantity of broth, 2other vials showed contamination;
one at 37° with Staphylococcus albus and the other vial at room temperature
with yeast.
This little experiment shows that there is a possibility of
contamination of the vaccine in the vial-and-stopper method—in
the filling as well as in the use of the vial. A contamination in
filling would be of less importance because single bacteria which
may enter can be destroyed by an immediately following steri-
lization. But a source of false reactions may occur from con-
tamination of the vials during the repeated use by the prac-
titioner, for instance when alcohol is employed as the disinfectant
of the stopper and when the vaccine is not always kept on ice.
General conclusions shall not be drawn before repetition of this
preliminary experiment is made, modifying the antiseptic pro-
cedure and using broth as well as true lymphogranuloma in-
guinale vaccine.2
Other errors in the use of the test may arise from wrong
interpretation. Even at present, negative results are often taken
as proof that the patient has had no lymphogranuloma infection,
without considering the existence of anergy. For instance, if
one tests classic cases of inflammatory rectal stricture (elephan-
tiasis rectalis) and finds 90 per cent positive reactions, then one
should not say that the other 10 per cent are caused by other
infections. Tabes also gives a positive Wassermann reaction in
only about 80 per cent of the cases while we are convinced 100 per
cent are caused by syphilis (14, 15).
There are also positive reactions which might find incorrect
interpretation. For instance, the well-known French derma-
2J a preliminary experiment undertaken since this article went to press, re-
placement of the rubber caps by preferable rubber stoppers and of the alcohol
by tincture of iodine gave more favorable results. These investigations are
being continued.
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tologist, Clement-Simon (16) examined 50 female patients from
his department for prostitutes (see Pautrier (17)) in Paris.
These women were afflicted with various venereal diseases.
When some of them gave positive reactions without any signs or
history of lymphogranuloma inguinale, he said that the test
was unspecific in these cases. He did not consider that there
was a latent or inapparent form of the disease as described by
Hermans (18), Kleeberg (19), Lujln and Rotter (20), Sézary(21), Pinard (22), Weiss and Kuntzmann (23), etc. These
authors, in their cases of latent infection, proved the presence of
the lymphogranuloma inguinale infection not only by the positive
test but also by a definite clinical picture of lymphogranuloma
inguinale in the sexual partner.
Is it surprising then that these latent forms are frequently
found among prostitutes? Similar results were obtained on
prostitutes by S. Nicolau and Banciu (24), deGregorio (25),
Peyri and Campos Martin (26) and others. One of them,
Gay Prieto (27), proved that the same vaccine which elicited 9
per cent positive results in prostitutes did not give a single
unspecific reaction in 100 children.
The last possibility of error I shall discuss is connected with
the so-called "inverted test" which I have used since 1927 (28,
29). In this test I injected the sterilized pus of suspected buboes
into persons with known lymphogranuloma inguinale allergy.
A positive reaction in the allergic person was supposed to be
proof of the presence of lymphogranuloma inguinale virus in the
pus. This procedure was later used by many investigators for
testing other suspected materials, for example, the early urethral
discharge of some lymphogranuloma inguinale cases, the exudate
or tissue of early skin lesions, the spinal fluid, conjunctival
secretion and other substances. Much interest was centered
upon the examinations made with tissue and secretions of genital
elephantiasis and chronic ulcers and of rectal stricture. Re-
cently, Paulson (30) performed very thorough similar experi-
ments with the bowel secretion from ulcerative colitis cases.
When these various materials gave positive reactions on lympho-.
granuloma inguinale allergic individuals and negative ones on
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normal persons, most of the investigators concluded that this
proved that the substances tested contained lymphogranuloma
inguinale virus.
One must be very cautious of this conclusion. I, together
with Wiese and Klestadt (31), found that the mucoid urethral
secretion of a case of so-called urethritis chronica Waelsch—a
disease, clinically, absolutely different from lyxnphogranuloma
inguinale—gave typical lymphogranuloma inguinale reactions in
a number of proven lymphogranuloma inguinale cases and neg-
ative results in normal persons. These findings were confirmed
by Kalz (32), by Bezeeny (33), and by Fahlbusch and Zierl (34).
It is not yet definitely known whether these reactions are due to
a relationship between the causative agents of both diseases or
to an unspecific factor. In some unpublished experiments, I
found that other mucoid materials such as the pilocarpin secre-
tion of the normal urethra or the nubeculae of normal urine do
not give such reactions. At any rate, the experience with
urethritis Waelsch secretions proves that for the present at
least, we must conclude that material from diseases not found
to have any connection with lymphogranuloma inguinale can
also give positive reactions in lymphogranuloma inguinale
patients. Such patients with allergy of lymphogranuloma origin,
according to my experience, sometimes also react more strongly
than other persons to bacterial vaccines. This fact already
gave rise to misinterpretations in the beginning of the lympho-
granuloma inguinale era: An Italian author, Montemartini (36),
found that a vaccine of diphtheroids isolated from lympho-
granuloma inguinale cases elicited positive reactions on lympho-
granuloma inguinale patients and negative ones on normal
persons. He, therefore, falsely suspected these bacteria as the
cause of the disease. Such experience shows that one must be
careful in drawing conclusions from the "inverted test." How-
ever, there are no objections to the original inverted test with
bubo material, since vaccines from lymph-nodes of many diseases
other than lymphogranuloma inguinale, have never until now
given false positive reactions in lymphogranuloma inguinale
patients (37, 38, 39). Besides, the specificity and practical value
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of the ordinary lymphogranuloma inguinale cutaneous test is in
no way diminished by the above considerations.
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DISCUSSION
Da. Jo H. STOKES, Philadelphia, Pa.: I have been interested for a good
many years in the non-specific factors in cutaneous reactions and some years ago
wrote several papers on this subject. As applied to the Frei test a good deal I
found at that time and subsequently has no particular application. At the same
time, one who has observed the non-specificity of skin reactions under certain
conditions cannot help but recall the fact that certain autogenous materials
injected into the owner of the skin repeatedly will sooner or later produce cu-
taneous reactions. That these are non-specific ought to be rather apparent from
the fact that the owner of the skin himself was the source of the material. The
questioi of the factor of bacterial infection which Dr. Frei mentioned should be
called attention to. By the use of colloidal materials such as agar in sterile saline
solution, for instance, it is possible by repeated injections of such agents, appar-
ently sterile and apparently not contaminated bacteriologically, to bring about
in the human skin late reactions, tardy types of reaction, which are apparently
purely non-specific and conditioned by the development of a reactive state in the
individual, even to autogenous material. This question would naturally come
up where one employs suspensions of pus as in the Frei test. Most of the non-
specific reactions are rather late and they therefore do not conform specifically
to the criteria which have been set down for the Frei reaction. Nevertheless,
a warning should be issued as to the seriousness of attempting to interpret late
reactions as specific reactions because it is possible by purely colloidal effects
and effects akin to the allergic state of late syphilis, for suspensions of organic
material even from the subject himself to give rise finally as a result of several
injections, to what appear to be positive reactions. Therefore, the repetition of
biological tests conducted with cellular suspensions is open to a much greater
margin of error than is the interpretation of the first intradermal injection. I
think this also comes into action in the repetition of the tuberculin test. I have
gradually lost sight of this line of investigation since my original studies on this
question, but I still have not been entirely sure that attempts to interpret specific
reactivity in terms of late reactions have a sound basis, though thoroughly real-
izing that Dr. Frei and his associates have carefully differentiated the time
elements.
DR. DAVID BLOOM, New York City: Since I started to prepare Frei antigen
I have always been careful to examine the aspirated pus before and after steriliz-
ing it. When it was found contaminated, it was discarded in order to avoid any
false reactions. However, the false positive reactions obtained by contaminated
antigen can be easily differentiated from the specific reaction by the short dura-
tion of the reaction in contradistinction to the Frei reaction which persists as an
indurated papule usually for two weeks or longer. An example of how a false
positive reaction may mislead one to make a very wrong diagnosis if the above
rule is not observed and particularly if too much reliance is put only on this test
without taking into consideration clinical observation and history, is the follow-
ing: A white woman, aged 21, having symptoms of a rectal stricture of only one
month's duration led the surgeon to the diagnosis of lymphogranuloma venereum
because the Frei test seemed to be positive. When I saw this patient, shortly
before the operation, there was a pigmented spot on the forearm from a previous
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intradermal injection of Frei antigen. The history of one month's duration
and the roentgenogram of the rectum following barium enema did not correspond
to my previous experience in rectal strictures due to lymphogranuloma venereum.
I, therefore, doubted this diagnosis, which suspicion was found justified half an
hour later when cancer of the rectum was revealed by the operation. I repeated
somewhat later the Frei test with reliable antigens and there was no reaction
whatsoever to the intradermal injection.
One must know that the Frei reaction may be negative in the early stages
of the infection and it takes sometimes several months before a positive skin
reaction develops. I have seen in a patient with typical lymphogranuloma
vnereum of the inguinal type a Frei reaction appearing only three and a half
months after the infection. One would perhaps say that this skin hypersensi-
tivity is a result of repeated injections of the antigen, but our experience in a
number of lymphogranuloma venereum and also in normal patients has shown
that numerous intradermal injections do not change the intensity of the already
present hypersensitivity and particularly do not produce a positive reaction in a
normal person. We have observed in a number of colored people a positive reac-
tion without any manifestation or any history of lymphogranuloma venereum.
This, we believe, is due, as Dr. Frei has said, to the fact that the infection may
occur without any clinical manifestation. For it has been repeatedly observed
that a person developed inguinal adenitis with a positive Frei test, while the
partner showed only a positive test without any manifest symptoms.
DR. WILLIAM CURTIS, New York City: I would like to ask Dr. Frei whether he
does not believe there is such a thing as lymphogranuloma urethritis? I have
seen a case with typical urethritis, giving a positive Frei test with the secretion
from the urethra on other known patients with lymphogranuloma inguinale, the
case developing a typical lymphogranuloma bubo afterward. I would also like to
know what Dr. Frei thinks of Parinaud's conjunctivitis. Is it due to lympho-
granuloma?
Dn. J0EN H. STOKES, Philadelphia, Pa.: I would like to call the attention of
students of non-specificity to some almost forgotten work on the influence of
ingestion of potassium iodide on the behavior of cutaneous reactions. It pays
in fact to review the non-specificity of the luetin reaction before wholeheartedly
adopting the specificity of the Frei test. Early in the use of the luetin test in
this country it was shown that a state could be brought about in normal indi-
viduals in which a positive reaction would be obtained. This is also true for
other substances than luetin. It is possible to inject emulsions of psoriatic
lesions and of agar hydrosol into normal individuals and by administering po-
tassium iodide either before or subsequent to the injection, to bring about false
reactions. It is also true that the late syphilitic because of some peculiar immu-
nologic state in his skin is capable of reacting non-specifically to certain cellular
materials. Quite a few persons who have lymphogranuloma venereum give un-
accountable positive blood Wassermann reactions. At least they are unaccount-
able from the standpoint of history. Some give no history of lymphogranuloma
but nevertheless have a positive reaction on the lymphogranuloma test. If those
persons have syphilis or latent syphilis, they have a changed reactivity to cellular
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suspensions of any type injected into their skins, and that factor must be remem-
bered in the interpretation of their lymphogranuloma test reactions. Most of
these non-specific reactions, as I said before, are rather late, being two to five
days after injection, rather than twenty-four hours after injection. Neverthe-
less, the inexperienced certainly can be easily confused by them and greatly
puzzled when they find their patients developing them.
Da. MARION B. SULZBEROER, New York City: We have heard so much from the
discussers about the non-specificity of cutaneous responses that I think something
should be said on the other hand about the remarkably reliable and constant
demonstrations of allergic specificity. It has been recognized for a long time,
and by dermatologists perhaps more than by other groups in medicine, that the
threshold of the skin's ability to react to allergens can be raised or lowered by
non-specific influences. The degree of the skin's reaction to allergens is depend-
ent on complex forces, so that, for instance, the administration of a drug or the
presence of an intercurrent infection or the influence of another unrelated allergen
may increase or decrease the skin sensitivity to the action of specific allergens.
An example in point is the well known and very old observation about the rela-
tionship between arsenical sensitization and reactions to other metals such as
mercury or bismuth. For example, an individual previously tolerating arsphena-
mine very well may at any time become sensitive to arsphenamine and get an
arsphenamine dermatitis. Subsequent to that he may become sensitive to other
metals such as mercury or bismuth. In other words, the latter sensitivity was in
some way connected with the previous administration of—and previous reaction
to—arsphenamine. All of the hundreds of examples of the very real effects of non-
specific and synergistic factors must not make us lose sight of the almost miracu-
lous degree to which most skin reactions are specific. As far as I know, there is
no such thing as an animal or human being who was never infected or deliberately
sensitized with the products of the tubercie bacillus who nevertheless gives a true
positive tuberculin reaction. This is just one of the many instances of almost
incredible specificity. Many hundreds of different types of skin tests with
fungous extracts, with extracts of other microorganisms (staphylococci, strepto-
cocci), with Ducrey bacilli, and with all manner of living and non-living sub-
stances all give striking evidence of the constant highly specific character of the
alterations produced. Another illustration of such true specificity of high degree
is Dr. Frei's test in lymphogranuloma inguinale; and this test is specific in spite
of the seeming complication of the source of the test material. For example,
after more than 20 injections, my own Frei test is still negative. It is important
to know that for all practical purposes, false positive reactions do not occur with
this material. Many of the reactions which Dr. Stokes terms "non-specific"
may be specific although not necessarily diagnostic. It is now well known that
agar and such substances can produce specific sensitivity. Moreover even au-
tochthonous substances, such as pituitary, insulin, lens, brain, myelin, kidney,
serum, blood cells, etc., have now been proven to be capable of producing allergic
responses—which are of course to a great degree specific. We must also recall
heterogenetie antigens and their effects. All these considerations make it seem
highly probable that the reactions referred to by Dr. Stokes are usually immuno-
logic in nature.
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Da. D. C. SMITH, University, Virginia: I would like to ask Dr. Frei to express
his opinion as to the reliability in diagnoses of the material for intradermal tests
in lymphogranuloma inguinale prepared from tissue from laboratory animals.
Du. WILRHLM Faxi, New York City: I was very much interested in the dis-
cussion, and I wish to avoid a misunderstanding. I do not doubt the specificity
of the usual test. I am convinced that only people with lymphogranuloma
inguinale or those who have had lymphogranuloma inguinale in the past react to
true lymphogranuloma vaccine, and others do not. Also, it is not possible to pro-
duce a sensitiveness against the vaccine of human origin by injecting this material
several times into healthy people. This experiment has been done many times
and no one could produce any sensitivity to lymphogranuloma vaccine in a nor-
mal person. This lymphogranuloma bubo pus is apparently a very indifferent
material for normal individuals. I want only to say that the inverted test is not
completely specific. It means that lymphogranuloma inguinale patients react
not only to lymphogranuloma inguinale material but also to some other mate-
rials. Therefore, one cannot say without reservation that the material contains
the lymphogranuloma virus when it gives a positive reaction on lymphogranuloma
inguinale patients. Dr. Bloom said that the reaction to bacteria in lympho-
granuloma pus is distinguishable from the real lymphogranuloma inguinale reac-
tion. This is true, but at any rate it is misleading if one gets an inflammatory
reaction in a questionable lymphogranuloma inguinale case, even if this reaction
disappears within thirty-six hours.
In answer to Dr. Curth, I do not doubt that there is a specific urethritis in
some cases of lymphogranuloma inguinale but I only wanted to say that it is not
possible to make the diagnosis of lymphogranuloma inguinale by injecting the
contents of the urethral discharge into positive lymphogranuloma cases—because
other urethral discharges also give such reactions.
If I understood Dr. Stokes correctly, he said that by the administration of
potassium iodide one could produce a reactivity to luetin in normal persons and
that he, according to this known fact, suggested the same procedure with lympho-
granuloma inguinale vaccine. I believe that one of Buschke's pupils did this
experiment and that the result was negative.
In answer to Dr. Grace, histologic examinations of lymphogranuloma inguinale
reactions give a non-specific picture if one examines the papules after some days,
but if one examines them after fourteen days or later, then one gets a picture of
tuberculoid structure. It would be worth while to compare this picture with a
non-specific reaction after fourteen days to see whether there is the same tuber-
culoid picture histologically.
In answer to Dr. D. C. Smith, I have no personal experience with test ma-
terial prepared from tissue from laboratory animals.
